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ABSTRACT

This study was undertaken to characterize feed value and silage quality according to storage period and film layers for

whole-crop barley silage. The crude protein (CP) content

increased in all silage during the storage periods compared to those

before silage, this content slightly increased over the prolonged storage period but it was not significant (p>0.05). Depending on
the film layers of silage, 6 layers were higher than 4 layers. The neutral detergent fiber (NDF) and acid detergent fiber (ADF)
contents also increased in all silage during storage periods compared to those before silage (P<0.05), but they were maintained at
similar levels during the storage period. Depending on the film layers of silage, 6 layers were higher than 4 layers. The total
digestible nutrients (TDN) content decreased in all silage during the storage periods. However, it was maintained at a similar level
for the duration of each storage period. Depending on the film layers of silage, 6 layers were lower than 4 layers. The pH value
was decreased during the prolonged storage period and depending on the film layers, 6 layers were lower than 4 layers. In the

organic acid contents during the prolonged storage period,
significantly higher (p<0.05). Depending on the film layers,

lactic acid increased, acetic acid was lower, and butyric acid was
6 layers showed higher levels of lactic acid and lower levels of

butyric acid (p<0.05). Therefore, these results showed that 6 layer wrapping was advantageous for long term storage of whole
crop barley silage, while also indicating that it is desirable to use 4 layer wrapping within a six month period.

(Key words

I. A =

2ol ZFEARE ARl &Skl e vt
e =4 2E7He] F5 5 2t =4 e o
alste] wfiell A dagk Alsel HgH FuE ol =
AgAtge] st ol g& & FXo] dAdsith oY
el Are, 28, A2, EEAY, $AE 5 AR
s =l AR Al ddelghs 71X1 obell 53st
7ﬂ HAuoh A AARFES FE 5 FE ARgA dH

2 FEHa e, ARERe] FEA7] 8 A7
uet Abd A ko] 7t oﬂ FEu, B doe BA @
ok EEAE Ade)A] FAATE 1990 Fkel] 5

: Whole crop barley, Storing period, Film layers, Fermentation quality)

2 3ds gdos ATzl 60Y G @A
gk A7t ol FolRlar, #3, AIHAINE T AFdElA] Al
2 22 wgel gk Ag-E wol o] Foi % 21 (2000
W o], AlmElie] AA7|7te] whE FEWst A A o
g A Tk ARAES o) &d A vdHS
of wE AYPIE ARAEH|oA FHAIIE BoH, 10
M ol A% Al= 64 ol vldE e Aol FHEAS
2 9s $ g Bud HE vk (Kim et al., 2001).
TUellA] AR = F2 HIFHE FEE A,
1 FRE stk Al RE FEs 59 de6d
ol gkl AMEAE A ZE AR o] 8 A7 HEx AR
A Al 40 o] FHE AAE olF & AMER AMLHA

* Corresponding author : Young-Jin Oh, Rice and Winter Cereal Crop, NICS, RDA, lksan 570-080, Korea.
Tel: +82-63-283-5224, E-mail: ohyj5894@korea.kr

-6 —



Song et al. ;

7h Ak WA o) gake Aotk AR el 1

gl B u, uwraorguie] Soldw © o]l 53z
9l Wk QA Fu %% AdelAe] Bk o] okl
AT o vFH EH A AULAE A5
Folats] fiaiME we xm 10d AdelA EASA
o FHol BaF Aol webd B AT Puelel
HMAAS W ARV e AEb R AlleA B4
£4¢ Fostast AAshanh
0. WE o
1. A=

[\]
(e}
—
\]
rf
—

2 0¢3E 2014 1089744 27 A

5 olgtel AAgh Sy A st gzt Aol A A

2 PoE SHal, ha'd dE e

2] ®mEAEER] had N, 118

o2 3ed, o 5 2
1a1§; 40%, Zﬂli 60% o] Al-83taom,

ol EE *%4 %HT

= atglom, 71e Aul

EZAEH (NICS, 2010)

7 sdHE|E AFRAREA7IE (RDA, 2012)¢0 ]3]

ol A}

m

]_
71EgAE 7 1%

Atk frEEEe] E4dE 49 2790180, S
iﬂ% IS wrgstel f57] (54 18d)9F F=71(5

2792 o] 23ke AAlskalth AdEH = A e
17101 2 dgern zAskgen, vddgaTE 4
A 6o sl AT

3EY Al AbdeA
o] AF7IZEE 2, 4, 6, 1271EE UH o] A= =
Al

A oF EEFES B4
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(NDF)9} acid detergent fiber (ADF)+= Goering and Van
Soest (1970)2] WHo 2 #2159t} Total digestible nutrients
(TDN)E ADF9} NDFE= AZ438 2 A% =& 4
HHAE 7HIvE Aol 718kl TDN(%) = 88.9—(0.79 x
%ADF)9] AxHAS o] 83te] AE3F4IT} (Holland et al.,
1990).
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Table 1. HPLC conditions for the analysis of organic

acids
Items Conditions
Column SUPELCOGEL™ C-610H
Detector UV, 210 nm
Flow rate 0.5 ml/min
Solvent 0.1% Phosphoric acid
Absorbance 210 nm
Injection volume 20 ul
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Table 2. Growth characteristics and forage yield of whloe crop barley

Harvest stages Heading date Plant height  Number szSpikeS Yield (MT ha )
(cm) (No/nx) Fresh Dry matter TDN
Milk ripe stage April 27 98 864 39.6 9.1° 5.6°
Yellow ripe stage April 27 101 828 34.7 11.5 7.9°
Mean April 27 99 846 37.2 10.3 6.8

*®Means in the same column with different letter were significantly different (p<0.05).
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Table 3. Changes in feed value according to film layers and

barley
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storage period in milk ripe stages of whole crop

Storage period

Feed value (%)

Film layers

(Month) cpY NDF ADF TDN
0 9.5 58.58 3488 61.4
2 9.8 60.5 37.1 59.6
4 10.7 59.0 35.6 60.8
4 layers
6 11.1 58.2 34.9 61.3
12 10.9 59.6 35.7 60.7
Mean 10.6 58.6° 35.88 60.6
10.5 64.0 39.9 57.3
10.8 62.1 38.6 584
6 layers
11.4 61.3 37.7 59.1
12 11.5 62.1 38.6 584
Mean 11.1 62.44 38.74 58.3

A B Means in the same column with different letter were significantly different (p<0.05).
D'CP : Crude protein, NDF : Neutral detergent fiber, ADF : Acid detergent fiber, TDN : Total digestible nutrients.
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Table 4. Changes in feed value according to film layers and storage period in yellow ripe stage of whole crop

barley
Film layers Storage period Feed value (%)

(Month) CP1) NDF ADF TDN
0 7.7 45.4° 25.2¢ 69.0*
2 7.9 483 25.8 68.5
4 8.1 48.7 29.2 65.8

4 layers
6 8.4 46.4 29.9 65.3
12 8.5 47.6 26.2 68.2
Mean 8.2 4788 27.88 67.0°
2 8.2 52.6 322 63.5
8.5 493 31.0 64.4

6 layers
6 8.7 49.6 30.0 65.2
12 8.7 52.7 312 64.3
Mean 8.5 51.14 31.14 64.3¢

A€ Means in the same column with different letter were significantly different (p<0.05).
D'CP : Crude protein, NDF : Neutral detergent fiber, ADF : Acid detergent fiber, TDN : Total digestible nutrients.
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Table 5. Changes in organic acid and quality grade according to film layers and storage period in milk ripe

stage of whole crop barley

i Organic acid (%, DM
Film layers Storage period pH - g - G ) - Flieg’s score Grade
(Month) Lactic Acetic Butyric

2 4.6 2.83 0.91 0.38° 78 2
4 4.5 2.94 1.21 0.50° 72 2

4 layers b
6 4.5 2.97 1.50 0.71 64 2
12 44 2.54 0.52 1.29° 56 3
Mean 4.5 2.828 1.04 0.72* - -
4.5 2.92 1.17 0.29 78 2
4.5 2.96 1.06 0.50° 74 2

6 layers

43 3.03 1.06 0.54° 74 2
12 43 3.08 1.24 0.69* 68 2
Mean 44 3.00* 1.13 0.51% - -

*¢A B Means in the same column with different letter were significantly different (p<0.05).
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Table 6. Changes in organic acid and quality grade according to film layers and storage period in yellow ripe
stage of whole crop barley

; Organic acid (%, DM
Film layers Storage period pH - reanic a01. % ) - Flieg’s score Grade
(Month) Lactic Acetic Butyric

2 4.7 2.15 1.21 0.19¢ 72 2
4 4.6 245 1.06 0.47° 70 2

4 layers b
6 45 231 1.02 0.87 55 3
12 45 235 1.14 1.23° 46 3
Mean 4.6 2.328 1.11 0.69" - —
4.6 2.50 1.40 0.16° 75 2
4.5 2.89 1.03 0.25° 76 2

6 layers

4.5 291 1.05 0.72° 70 2
12 4.4 2.97 1.17 0.87° 66 2
Mean 45 2.824 1.16 0.50° - -

#¢ A B Means in the same column with different letter were significantly different (p<0.05).
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